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WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 
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DETAILED ACTION 

1 . Applicants' addition of claims 32-36 as set forth in the reply filed 06/1 8/2007 is 
acknowledged. 

2. Claims 1-36 are pending in the application, wherein claims 1 1 , 12, 25 and 30 
were previously withdrawn from consideration. 

Claim Rejections • 35 USC §112 

3. The following is a quotation of the first paragraph of 35 U.S.C. 1 1 2: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

4. Claims 1,10 and 22 are rejected under 35 U.S.C. 112, first paragraph, as failing 
to comply with the written description requirement. The claim(s) contains subject matter 
which was not described in the specification in such a way as to reasonably convey to 
one skilled in the relevant art that the inventor(s), at the time the application was filed, 
had possession of the claimed invention. Claims 1,10 and 22 recite "...annealing the 
BST material to repair damage to the BST material without first producing an annealing 
layer in contact with the BST material.". Although there is support for forming a 
passivation layer before forming any other structure in the capacitor (Paragraph [0032] 
of the disclosed specification), and performing standard annealing after BST processing 
is completed (Paragraph [0032] of the disclosed specification), there is no support for 
"annealing the BST material to repair damage to the BST material without first 
producing an annealing layer in contact with the BST material" as claimed. 
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Claim Rejections - 35 USC § 102 

5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

. (e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21 (2) 
of such treaty in the English language. 

6. Claims 10, 13, 14, 16-18, 20, 21 and 31 are rejected under 35 U.S.C. 102(e) as 
being anticipated by Sun et al. (U.S. 6,379,977 B1 , hereinafter Sun). 

Sun (Figs.1A-1E) teaches a method of forming a capacitor including the steps of 
forming a bottom electrode (15, 16) comprising platinum supported by a substrate (11) 
(Sun, column 2, lines 61 - 62); forming a BST thin film dielectric region (1 7a) over the 
bottom electrode (15, 16), including producing BST thin film material over the bottom 
electrode (15, 16) (Sun, column 3, lines 19 - 20): forming a top electrode (18a) 
comprising platinum over the BST thin film dielectric region (17a), including producing 
top electrode material over the BST thin film material immediately after producing the 
BST thin film material but before annealing the BST thin film material, wherein a lateral 
shape of the BST thin film dielectric region (17a) is formed only after producing the top 
electrode material (18a) over the BST thin film material (Sun, column 3, lines 19 - 31 ); 
after producing the top electrode material (18a), annealing the BST thin film material to 
repair damage to the BST thin film material without first producing an annealing layer in 
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contact with the BST thin film material (Sun, column 3, lines 28 - 31); and forming a 
passivation structure (19, 20) made of silicon oxide (Sun, column 3, lines 41 - 48). 

Claim Rejections • 35 USC § 103 

7. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

8. Claims 1-8, 22-24 and 26-28 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Nakata (U.S. 2004/0087082 A1) in view of Sun ('977). 

In reference to claims 1, 22, 23, 28, Nakata (Figs.2A-2F) teaches a method of 
forming a MIM capacitor including the steps of forming a platinum bottom electrode (3) 
supported by a substrate (1), including forming a lateral shape of the bottom electrode; 
forming a silicon nitride thin film dielectric region (5) over the bottom electrode (3), 
including producing silicon nitride material over the bottom electrode (3) only after the 
lateral shape of the bottom electrode (3) is formed; and forming a top electrode (6) over 
the silicon nitride thin film dielectric region (5) (Nakata, [0018] - [0026]). 

Nakata fails to disclose wherein the thin film dielectric region is made of BST, 
and after producing the top electrode material, annealing the BST material to repair 
damage to the BST material without first producing an annealing layer in contact with 
the BST material. 

Sun (Figs.1A-1E) teaches a method of forming a capacitor including the steps of 
forming a bottom electrode (15, 16) comprising platinum supported by a substrate (11) 
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(Sun, column 2, lines 61 - 62); forming a BST thin film dielectric region (17a) over the 
bottom electrode (15, 16), including producing BST thin film material over the bottom 
electrode (15, 16) (Sun, column 3, lines 19 - 20); forming a top electrode (18a) 
comprising platinum over the BST thin film dielectric region (17a), including producing 
top electrode material over the BST thin film material immediately after producing the 
BST thin film material but before annealing the BST thin film material, wherein a lateral 
shape of the BST thin film dielectric region (17a) is formed only after producing the top 
electrode material (18a) over the BST thin film material (Sun, column 3, lines 19-31); 
after producing the top electrode material (18a), annealing the BST thin film material to 
repair damage to the BST thin film material without first producing an annealing layer in 
contact with the BST thin film material (Sun, column 3, lines 28 - 31); and forming a 
passivation structure (20) made of silicon oxide (Sun, column 3, lines 41 -48). 

It would have been within the scope of one of ordinary skill in the art to combine 
the teachings of Nakata and Sun to enable forming the capacitor dielectric of Nakata 
using the materials according to the teachings of Sun because one of ordinary skill in 
the art would have been motivated to look to analogous art teaching alternative suitable 
or useful methods of capacitor dielectric of Nakata and art recognized suitability for an 
intended purpose has been recognized to be motivation to combine. MPEP 2144.07. 

It would also have been obvious to one of ordinary skill in the art at the time the 
invention was made to enable annealing the BST layer of the combination of Nakata 
and Sun for the further advantage of repairing any damage done to the capacitor during 
the etching process (column 3, lines 28 - 31 ). 
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In reference to claims 2, 4, 5, 24, the combined teachings of Nakata and Sun 
teach wherein the step of forming a bottom electrode supported by a substrate 
comprises forming a lift off mask over the substrate, the lift off mask defining the lateral 
shape of the bottom electrode; depositing a layer of bottom electrode material over the . 
lift off mask; and removing the lift off mask, thereby forming the lateral shape of the 
bottom electrode (Nakata, [0018] - [0026]). 

In reference to claims 3, 6-8, 26, 27, the combined teachings of Nakata and Sun 
teach wherein the step of forming a lift off mask over the substrate comprises depositing 
a photoresist lift off mask over the substrate; and the step of depositing a layer of 
bottom electrode material over the lift off mask comprises depositing a platinum layer 
and a gold layer over the photoresist lift off mask (Nakata, [0018] - [0026]). 
9. Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over Nakata 
('082) in view of Sun ('977) as applied to claims 1-8, 22-24 and 26-28 above, and further 
in view of Nishioka et al. (U.S. 5,489,548, hereinafter Nishioka). 

The combined teachings of Nakata and Sun substantially teach all aspects of the 
invention but fail to disclose wherein the bottom electrode consists essentially of a 
conductive oxide. However, Nishioka teach a method of forming a high dielectric 
constant capacitor including forming a bottom electrode, a BST dielectric region, and a 
top electrode, wherein said electrode are made from a group of material including 
platinum, gold and conductive oxides (Nishioka, column 9, lines 7 - 23). 

It would have been within the scope of one of ordinary skill in the art to combine 
the teachings of Nakata and Sun with Nishioka to enable forming the bottom electrode 
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of the combination of Nakata and Sun using the materials according to the teachings of 
Nishioka because one of ordinary skill in the art at the time the invention was made 
would have been motivated to look to alternative suitable methods of forming the 
disclosed bottom electrode of Nakata and Sun and art recognized suitability for an 
intended purpose has been recognized to be motivation to combine. MPEP 2144.07. 
10. Claim 1 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over Sun 
('977) as applied to claims 10, 13, 14, 16-18, 20, 21 and 31 above, and further in view of 
Moslehi (U.S. 5,273,609). 

Sun substantially teaches all aspects of the invention but fails to disclose wherein 
the step of forming a layer of top electrode material over the BST thin film material 
comprises depositing a platinum layer over the BST thin film material, wherein 
deposition of the platinum layer occurs in a same processing chamber as production of 
the BST thin film material, and without interim removal of the BST parallel plate 
capacitor from the processing chamber. However, Moslehi teaches a deposition 
process, wherein said process is performed in a multi-step processing system and 
wherein multiple thin layers can be deposited in situ (Moslehi, column 7, line 60 - 
column 8, line 9). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to combine the teachings of Sun with Moslehi to enable 
forming the layers of Sun in the processing system of Moslehi for the further advantage 
of reducing processing time (Moslehi, column 6, lines 36 - 47). 
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1 1 . Claim 1 9 is rejected under 35 U.S.G. 1 03(a) as being unpatentable over Sun 
('977) as applied to claims 10, 13, 14, 16-18, 20, 21 and 31 above, and further in view of 
Chiang et al. (U.S. 5,81 7,572, hereinafter Chiang). 

Sun substantially teaches all aspects of the invention but fails to disclose wherein 
the passivation layer comprises silicon nitride. 

However, Chiang (Fig. 2) teaches a method of forming passivation layers (22), 
wherein said passivation layer is made from either silicon oxide or silicon nitride 
(Chiang, column 6, lines 48 - 53). 

It would have been within the scope of one of ordinary skill in the art to combine 
the teachings of Sun and Chiang to enable forming the disclosed passivation layer of 
Sun using the materials according to the teachings of Chiang because one of ordinary 
skill in the art would have been motivated to look to analogous art teaching alternative 
suitable or useful methods of forming the disclosed passivation layer of Sun and art 
recognized suitability for an intended purpose has been recognized to be motivation to 
combine. MPEP 2144.07. 

Allowable Subject Matter 

12. Claims 29 and 32-36 are allowed. 

The following is a statement of reasons for the indication of allowable subject 
matter: the prior art of record fail to teach annealing the BST thin film dielectric region 
only after forming the passivation structure as disclosed in claim 29. 
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Response to Arguments 

13. Applicant's arguments with respect to claims have been considered but are moot 
in view of the new ground(s) of rejection. 

Conclusion 

14. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

1 5. Applicants are encouraged, where appropriate, to check Patent Application 
Information Retrieval (PAIR) (http://portal.uspto.gov/external/portal/pair) which provides 
applicants direct secure access to their own patent application status information, as 
well as to general patent information publicly available. 
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16. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to examiner Julio J. Maldonado whose telephone number 
is (571) 272-1864. The examiner can normally be reached on Monday through Friday. 

1 7. If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Matthew Smith, can be reached on (571)272-1907. The fax number for this 
group is 571-273-8300. Updates can be found at 
http://www.uspto.gov/web/info/2800.htm. 




Julio J. Maldonado 
Patent Examiner 
Art Unit 2823 



Julio J. Maldonado 
August 30, 2007 
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PRIMARY EXAMINER 



